The disk-shaped samples were used directly for the high-temperature measurements of the resistivity, thermal conductivity and Hall and Seebeck coefficients, spanning the 300 K to 773 K range. Parallelepipeds were cut out of the disks, typically 8 mm long and with a 1x1 mm 2 cross-section, and used for the low-temperature galvanomagnetic and thermomagnetic measurements of the resistivity, and Hall, Seebeck and Nernst coefficients.
Measurement techniques, methods and results
The high-temperature electrical resistivity ρ and Hall coefficient R H (in a 2T magnetic field) were measured between 300K and 773K on the pressed disks using the van der Pauw technique with a current of 0.5A under dynamic vacuum, similar to the system described by McCormack and Fleurial (S1) . The Seebeck coefficient S = V/∆T was measured between 300K and 773K on the pressed disks using Chromel-Nb thermocouples with the Nb wires used for voltage measurement. The thermocouples are heat sunk to the heaters contacting the sample to minimize heat leaks through the thermocouples. A constant ~10K temperature difference was maintained with Proportional-Integration-Differentiation control while the system was uniformly heated and cooled at 100K/hr. The absolute Nb voltage (S2) was subtracted from the measured voltage. The Chromel-Nb Seebeck coefficient was derived from measurements of the individual metals compared to Pt (S1, S3). The thermal diffusivity of the disks was measured using a flash diffusivity technique (Netzsch LFA 457). Heat capacity (C p ) was estimated using the method of Dulong-Petit with a value of 0.15 J/g·K, close to the experimental value from 150 to 270 K (4). The thermal conductivity (κ) was then calculated from the experimental density, heat capacity, and the thermal diffusivity. The thermal conductivity of all samples is the same within the experimental errors, and reproduces that of bulk PbTe at similar electrical conductivity (S5).
The repeatability of Seebeck, electrical resistivity, and diffusivity measurements as determined from the difference between heating and cooling curves is within 3 to 5%.
The reproducibility as determined from measurements using different contacts or with different slices from the same pellet is about 10% with the largest uncertainty at the highest temperatures. From these combined uncertainties, we estimate the uncertainty in maximum zT to be about 20%. In the Tl x Pb 1-x Te system we have measured different samples with maximum zT values ranging between 1.2 and 1.9 consistent with our estimate of maximum zT = 1.5 ± 0.3.
Between 77K and 400K, ρ and R H were measured on two parallelepipedic samples, one cut in the plane of the disk and one perpendicular to it, to verify that the samples were isotropic. The measurements were made using a low-frequency AC bridge, and by taking the appropriate average over both polarities of the magnetic field (-1.8 to 1.8 T), a procedure justified by the rock-salt crystal structure of PbTe, which excludes Umkehr effects. The Hall coefficient is taken as the slope at zero magnetic field of the transverse Hall resistivity with respect to field. The inaccuracy in sample dimensions, particularly in the distance between the longitudinal probes, is the main source of experimental inaccuracy: the relative error on the electrical resistivity is on the order of 10%. The Hall coefficient depends only on the transverse dimension, and is accurate within 3%.
Between 77K and 400K again, the Seebeck S and isothermal NernstEttingshausen N coefficients were measured on the parallelepipeds using a static heater and sink method, again reversing the sign of the magnetic field as no Umkehr effects are expected. The Seebeck coefficient does not depend on the sample geometry, and measurement accuracy is limited mostly by the sample uniformity to 5%. The adiabatic Nernst-Ettingshausen coefficient is taken as the slope at zero magnetic field of the transverse Nernst thermoelectric power with respect to field, and the isothermal Nernst coefficient N (abbreviated "Nernst coefficient" here for short) calculated from the adiabatic one following the procedure described by J. P. Heremans et al. (S6) . The
Nernst data have 10% accuracy, limited by the longitudinal distance between the temperature probes.
The thermal conductivity was also measured from 77 to 300K using a static heater and sink method on two parallellepipedic samples cut from the same disk of 
The method of the four coefficients
The "method of the four coefficients" (S7),developed to deduce Hall mobility (μ), scattering exponent (Λ), density of states effective mass (m and holes weighted by their partial electrical conductivities, the total Hall coefficient is that weighted by their mobilities square. The electron mobility (on the order of 550cm 2 /Vs at 300K, see main text) being much larger that the hole mobility (Fig. S1 ), the Hall coefficient is much more sensitive to minority carriers than the Seebeck coefficient.
The scattering exponent Λ is derived straightforwardly from the ratio of the Nernst coefficient to the mobility as shown in Fig S1: 
